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1. INTRODUCTION 

!:! 

P 

c 

This study had three objectives. The first objective was to determine the type of debris 

and fragment hazard distance from the point of reaction when the munitions in a single Conex 

container are detonated. The second objective was to prevent propagation of reaction from 

one container to an adjacent container, and the third objective was to minimize the physical 

damage to the adjacent Conex by the addition of sandbag walls along the three sides of 

containers. A large quantity of different types of munitions are stored in a conex container 

including small caliber ammunition, fragmentation grenades, smoke grenades, signal flares, 

M42 submunitions, mines, file destroyer, and rockets. Table 1 shows a typical basic load of 

ammunition stored in a container. 

The project was funded and supported by the Department of Defense Explosive Safety 

Board and the Project Manager for Ammunition Logistics. The task of designing and 

conducting the tests and providing the technical data package was undertaken by the Ballistic 

Research Laboratory (BRL), Aberdeen Proving Ground, MD. 

2. BACKGROUND 

Limited availability of land area for munitions storage at overseas bases, coupled with 

civilian encroachment, and the need to build additional facilities on available land has placed 

constraints on munitions storage capabilities. If a fire or explosion should occur, whether it 

results from accident, enemy attack or sabotage, then the adjacent explosive container and 

facilities including personnel in the vicinity of the explosion site must be protected to a 

predetermined, practical standard. The explosion must not propagate from one container to 

other. Generally, when ignited, explosives burn and explode, producing fast fragments from 

metal touching or near the explosive, airblast, cratering, ground shock, flame and radiant heat, 

and debris and explosive items. 

3. TEST APPROACH AND RESULTS 

A series of 11 tests were performed to identify debris, fragments, and airblast hazards 

associated with the detonation of the explosives (inside a container) and to determine whether 

1 



the mass detonation of explosives in one Conex container would propagate to the adjacent 

container. A Conex container is made of 1/8-in-thick corrugated steel. The inside dimensions 

of the Conex container are: 92-in-long, 72-in-wide, and 70-in-high. 

Fuzed 66-mm M72A2 rockets and 40-mm M433 cartridge were considered safety hazards 

(fuzed rockets might go off during the fragment recovery process and M433 contains 

phosphorous which might cause bodily harm); therefore, in the tests, M433 cartridges were 

replaced with M42 grenades and unfuzed rockets replaced fuzed rockets. 

The center of explosion for each test was established and a search pattern grid was laid. 

Each area (sector) was marked off with white tape/paint. Fragments were collected in 12 

thirty degree wide collection zones 360 degrees around the container to a distance of 600 ft. 

3.1 Tests Conducted At Socorro, New Mexico. 

3.1.1 Test 1. The goal of this test was to identify external debris and fragments and to 

determine the quantity-distance arcs when the explosive (in the Conex container) was 

detonated. Three wooden racks were built and placed inside the container. The grenades, 

rockets, fragmentation and smoke grenades, a file destroyer, and small caliber munitions were 

placed on the racks in the container. Table 2 lists the ammunition placed inside the container 

and Figure 1 shows the layout configuration of the munitions placed inside the container. 

Twelve M18A1 mines were placed in the middle of the container floor. Each mine contained 

about 1.5 Ib of expuosive. No sandbags were used to confine the container. 

These mines were remotely detonated. The container and many of the ammunition boxes 

were broken up into many fragments. Most of the fragments and other debris were located 

within 100 ft from the point of detonation, but some of the fragments were found beyond 350 ft 
from the test location. Three metal fragments from the Conex were located between 320 ft 

and 375 ft from the point of reaction. Five fragmentation grenades were located at 375 ft. 
It was estimated that a total of 25 to 35 Ib of explosive (including the explosive in the mines) 

was consumed or detonated. 
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3.1.2 Test 2. The goal of this test was to assess the damage to the acceptor container 

and its contents when the explosive in the donor Conex is detonated. The acceptor container 

was placed at an arbitrarily chosen distance of 15 ft from the donor container. The same 

amount and type of munitions were placed in the donor container as was in Test 1. The 

mines were not available at the time of this test, so a 20-lb C-4 bare charge was placed in the 

donor container. This increased the net explosive weight from 160 Ib to 162 Ib. Wooden 

boxes filled with sand (instead of munitions) were placed on the wooden racks inside the 

acceptor Conex. 
P 

It was also decided to make pressure measurements. The pressure transducers were 

placed in front of the donor container at 30 ft, 60 ft, and 90 ft from the container. The 

locations for the pressure transducers were arbitrarily selected. No sandbags were used to 

confine the containers. Figure 2 shows the set-up configuration of the acceptor and the donor 

containers. 

4 
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The C-4 charge was detonated. The wooden ammunition boxes and other debris burned 

near the acceptor container for more than one hour. The acceptor container was turned over 

and sustained some physical damage. The sand filled boxes were broken. The donor 

container was broken up into many fragments. Many of these fragments were thrown to a 

distance greater than 300 ft. Some fragments and other rounds were found beyond 375 ft 

from the test location, but most of the fragments were located within a radius of 100 ft. 

Peak pressures of 6.7 psi at 30 ft and 3.40 psi at 60 f t  locations were registered by the 

transducers. No signal was obtained at 90 ft. 

It was estimated from the recovered munitions that about 25 Ib to 35 Ib of explosive was 

consumed in this test. 

3.1.3. Test 3. The goal of this test was to assess the damage to the live munitions inside 

the acceptor Conex by decreasing the separation distance (distance between the containers) 

from 15 ft to 8 ft. The same amount and type of munitions were placed in the donor container 
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as was in Test 1. Live ammunition (rockets, grenades, mines, and M42 grenades) and sand 

filled boxes were pUaced in the acceptor Conex. 

No pressure signal was recorded by the pressure transducer at the 90 ft location in 

Test 2, so the IocaUion of this transducer was changed from 90 ft to 75 ft. The locations of the 

other two transducers remained the same (30 and 60 ft). No sandbags were used to confine 

the containers. Figure 3 shows the set-up configuration. 

Twelve mines (18 Ib of explosive), placed in the middle of the donor container, were 

detonated. Wooden boxes and other fragments burned in the space between the two 

containers for one to two hours. Some of the signal flares and'grenades were cooked-off 

because of the fire. 

The acceptor container was flipped over and caved in. The live munitions inside the 

acceptor Conex did not detonate. Some of the munition boxes were broken, but no damage 

was done to the munitions inside the acceptor container. 

The fragments and other debris were thrown out to a distance greater than 300 ft from the 

point of reaction. Ten metal fragments were found between 300 ft and 335 ft from the test 

location. Thirty-five M42 grenades, two smoke grenades, and one fragmentation grenade 

were found between 300 ft and 350 ft. 

The pressures registered by the transducers were not as high as the pressures obtained in 

Test 2. Peak pressures of 3.33 psi at 30 ft, 2.4 psi at 60 ft, and 0.3 psi at 75 ft were recorded 

by the transducers in this test. 

It was estimated that about 25 to 35 Ib of explosive (including the explosive in the mines) 

were consumed during the detonation process. 

3.1.4 Test 4. The aim of this test was to investigate whether some kind of sandbag 

wall/shield will prevent the acceptor container from overturning and sustaining physical 

damage. The same amount and type of munition was placed in the donor container as was in 

Test 1. The acceptor Conex was partially filled with the same munitions as in the donor 
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container. The sandbag walls, about 1 ft taller than the height of the container, were built long 

three sides of the containers. No sandbag walls were built on the front sides of the 

containers. The pressure transducers were placed at the same locations as were in Test 3. 

Figure 4 shows the set-up configuration. 

Again, 12 mines (1 8 Ib of explosive) inside the donor Conex were detonated. The wooden 

boxes and other debris burned for more than two hours. ,Some 1 munitions (grenades,-flares, 

etc.) were cooked-off. 'The middle sandbag wall was partially collapsed. The acceptor Conex 

did not move or flip over and no damage was done to the munitions inside the acceptor 

Conex. Much of the blast was absorbed by the sandbag wall, thus preventing the acceptor 

Conex from sustaining much damage. 

- - 

The donor container and other munition boxes were broken into many fragments. Two 

fragments (3 x 6 ft) from the door of the Conex container were located at 369 ft and 561 ft 

from the test location. One fragment from the Conex was found at 450 ft and a 66-mm rocket 

(warhead) was found at 305 ft. 

The pressures recorded by the transducers were higher than the pressures obtained in 

Test 3. Peak pressures of 6 psi at 30 ft, 4 psi at 60 ft, and 3 psi at 75 ft were registered by 

the transducers. 

I 
A total of 25 to 35 Ib of explosive was assumed to be consumed or detonated during the 

detonation or burning process. 

3.1.5 Test 5. The purpose of this test was to learn about the extent of the 

fragmenvdebris hazards by detonating the same amount of explosives in the donor Conex 

when sandbags were placed on top of the donor container. The same type of sandbag walls 

were built along three sides of the containers as in Test 4. The same type and amount of 

munitions were placed in the containers as was in Test 4. The set-up is shown in Figure 5. 

Twelve mines (1.5 Ib of explosive in each mine) were detonated inside the donor 

container. It was not a big explosion as compared to the explosions in the last four tests. 
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The door of the donor Conex was found between 50 and 60 ft from the container. The roof of 

the donor container flew up but fell right back in the container. 

The debris and fragments did not travel very far from the point of detonation. A few parts 

of the signal flares were located beyond 300 ft from the test location. Most of the munitions 

and other fragments burned inside the donor container and continued burning for more than 

three hours. It was very difficult to estimate the amount of explosives burned during the 

detonation and/or burning process. 

The sandbag wall between the acceptor and the donor containers was partially collapsed. 

The walls of the acceptor container suffered some damage, but the container itself remained 

intact. The acceptor Container did not flip or turnover. 

3.1.6 Test 6. The Department of Defense Explosive Safety Board requested that we 

should conduct a test by detonating 160 Ib (100-lb bane charge and 60 Ib explosive in other 

munitions) of explosives inside the donor container. The sandbag walls built along three sides 

of the acceptor and the donor containers in Test 4 and 5 were very massive and time 

consuming, so it was decided to modify the sandbag wall configuration. 

Double sandbag walls along the three sides of the containers were built for this test. 

Munition placemenu inside the donor Conex was changed without changing the total amount of 

explosive. This time, 60 Ib of explosive (rockets, M42 grenades, and fragmentation grenades) 

were placed close to a 100-lb C-4 bare charge. The 160 Ib of explosive was placed against 

the inside.wall of the donor Conex (the wall closest to the acceptor Conex) and on the lower 

shelf of the wooden rack. Figure 6 shows the actual configuration of the ammunition 

placement in the donor and acceptor containers. 

When the 100 Ib of explosive was detonated, a large fire ball was seen and a tremendous 

explosion was heard. A few flares and grenades burned for a few minutes. No other fire was 

observed in this test. No explosives (rockets, mines, etc.) were recovered. This indicates that 

all 160 Ib of explosive was consumed during the explosion process. The detonation did not 

propagate to the live munitions inside the acceptor Conex. 

c 
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One side (side towards the donor Conex) of the acceptor Conex was caved in but it did 

not flip over. The donor container and some of the munition boxes were broken into many 

fragments. These fragments were found at different locations. Twenty-six metal fragments 

(8-in to 5-ft-long) were found at a distance between 440 ft and 673 ft from ground zero. 

3.1.7 Test 7. No sandbag wall was built in front of the Conex in any of the six previously 

conducted tests. In this test, a 12-ft-long and 7-ft-high sandbag wall was built at a distance of 
15 ft from the front wall of the Conex container. The sandbag walls were also built around 

three sides of the container. Two layers of sandbags were also placed on top of the 

container. 

The same type and amount of munitions were placed in the donor container as in Test 2. 

Three pressure transducers were placed at a distance of 30 ft, 60 ft, and 75 ft from the front 

door of the container. Twelve mines were placed at the center of the container. The stacking 

details of the munitions inside the container are shown in Figure 7. 

The mines (1 8 Ib of explosive) were remotely detonated. About 70% of the fragments 

were located within a 60 ft radius. A few fragments were also found 300 ft beyond the 

container. A few grenades and flares cooked-off and the wooden boxes and other debris 

burned for many hours. The pressures of 3.8 psi at 30 ft, 2.2 psi at 60 ft, and 1.0 psi at 75 ft 
were registered by the pressure transducers. 

It was estimated that about 25 to 35 Ib of explosive was consumed during the detonation 

and burning process. 

3.1.8 Test 8. We wanted to check whether increasing the length of the front sandbag wall 

would have any effect in reducing the number of fragments. So a 20-ft-long and 7-ft-high wall 

was constructed in front of the Conex container at a distance of 15 ft. Three sides of the 

Conex container were also confined by the sandbag walls and two layers of sandbags were 

placed on the top of the container as in Test 7. The sandbag wall configuration is shown in 

Figure 8. 
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The same type and amount of the munitions was placed in the container as in Test 7. 

Three pressure transducers were placed at the same location as in Test 7. Twelve mines 

(18 Ib of explosive) were placed at the center of the container. 

The mines were detonated. Few fragments were found beyond 300 ft from the container. 

Many grenades, flares, and other small arms cooked-off. It was estimated that about 90-95% 
of the fragments were in a 60 ft radius. Several fragments burned for many hours. The 

pressures of 2.2 psi at 30 ft, 2.5 psi at 60 ft, and 0.9 psi at 75 ft were registered by the 

transducers. 

A total of 25 to 35 Ib of explosives was estimated to be consumed or detonated during the 

detonation and burning process. 

3.2 Tests Conducted At China Lake, California. The Department of Defense Explosive 

Safety Board requested that we should conduct a few tests with a large bare charge (75 Ib 

and more inside the Conex) and without any kind of sandbag confinement around the Conex 

container. These Pests could not be conducted at Socorro, NM, because of safety and 

nonavailability of a large enough flat area for the collection of debridfragments after the test. 

So an alternate test site was selected to conduct these tests. No sandbags were used to 

confine the containers in the next three tests (Test Nos. 9, 10, and 11). 

A site in excess of 2,500 ft by 2,500 ft was de-bushed on a generally flat lakebed surface 

at Cactus Flats, China Lake, CA. The radial lines and circular arcs were staked and marked 

on the ground with chalk. Radial lines were marked every 30 degrees. Circular arcs were 

chalked at a distance of 60 ft, 30 ft intervals from 60 Uo 300 ft and 600 ft. Distances from 

ground zero were marked at 100 ft intervals along each of the radial lines from 600 to 1,200 ft. 

3.2.1 Test 9. The same amount of munitions as used in the tests conducted at Socorro, 

NM were placed in the container. A 75-lb bare charge (70 Ib Comp B and 5 Ib C-4) was 

placed at the center of the container. The remainder of the munitions were placed in the 

container the same way as in the previous tests. A packing arrangement of the munition in 

the container is shown in Figure 9. Three Bikini blast pressure gages were placed outside of 

the door of the container at 30, 60, and 90 ft from ground zero. These are portable, 

stand-alone gages that permit measurement of blast overpressure ranges for explosive 

i 
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detonation. A description of the Bikini gage and gage calibration chart is given in Halsey 

1989. 

The charge was initiated using an explosive bridge wire detonator. The Conex container 

was broken into many fragments. Some of the fragments were thrown long distances. One 

fragment was found at a distance of 906 ft and the second fragment was located at a distance 

of 824 ft from ground zero. The majority of the munitions and other debris or fragments were 

found within the 6 0 4  radius. Many smoke grenades were initiated by the detonation of the 

bare charge. The M72A2 rockets were broken apart by the detonation but did not appear to 

have functioned. The mines were expelled and survived with minimal damage. The wooden 

shelves and other wooden set afire by the detonation but the 

fire lasted for less than one 

3.2.2 Test 10. Two Conex containers (acceptor and donor) were employed in this test. 

The same amount of munitions as used in Test 9 were placed in the donor container. The 

acceptor container was placed at a distance of 8 ft from the donor container. A few 

grenades, rockets, mines, and other ammunitions were placed in the acceptor container. 

Again, three Bikini blast pressure gages were placed at 30, 60, and 90 ft from ground zero. A 

500-lb bare charge (495 Ib of Comp B and 5 Ib of C-4) was placed at the center of the 

acceptor container. Ammunition placement in the containers is shown in Figure 10. 

Again, an explosive wire detonator was used to initiate the 500-lb charge. Both containers 

were destroyed. A shallow crater was formed under the donor container but no crater was 

formed under the acceptor container. Fragments of the Conex containers were found at the 

greatest distances from ground zero. One 6-in by 14-in fragment of container was found at 

1,156 ft from ground zero. A 1 -in by 3-ft-long rod from the door latch mechanism of the 

container was found at 1,138 ft. Some of the file destroyer material burned by the fire, but no 

ammunition inside the acceptor container detonated. 

Ammunition boxes were scattered within the area. Most of the boxes were damaged and 

broken open and some of the ammunition was cooked-off. Four linked 0.50 caliber rounds 

were located at a distance of 689 ft. One box of 7.62-mm ammunition was found at 1,100 ft. 
The rockets were broken apart but did not seem to function. The inert mines were expelled 

9 



and survived with minimum damage. The signal flares and smoke grenades were scattered in 

different sectors. The majority of the debris and other fragments were found within 90 ft of 

ground zero. 

3.2.3 Test 11. It was suggested that we should conduct a test by detonating about 

160-lb charge inside a Conex container and without any kind of sandbag barrier along three 

sides of the container. 

Three Bikini blast pressure gages were placed outside of the door of the Conex container 

at 30, 60, and 90 fi from ground zero. 

Approximately Uhe same amount of ammunition was placed in the container as was in 

Test 9. Munitions were placed in the container as shown in Figure 12. The donor charge 

consisted of a 100 Ib Composition B plus 66 Ib of Composition B in three MK-15 mines. This 

charge was placed close to the inside wall of the container. The charge was initiated using a 

5-lb C-4 booster charge and an explosive bridge wire detonator. 

The container was completely destroyed. Numerous smoke grenades were initiated by the 

detonation of the charge. The wooden boxes and shelving units were set afire by the heat 

generated by the detonation process. Some other small ammunitions were cooked-off by the 

heat and flames generated by the burning of the wood and other debris. 

Most of the munitions and other materials were found within 300 ft from ground zero. 

Most of the ammunition boxes were damaged but the contents did not detonate. The rockets 

were broken apart and some were totally destroyed. None of the rockets appeared to have 

detonated. Parts of the rockets were found between 300 and 1,000 ft from ground zero. Only 

three of the 12 ineut mines were expelled and survived with minimal damage. Some grenades 

were found between 800 and 900 ft. One fragment of chain link fencing was found between 

900 and 1,000 ft and another fragment was found between 1,100 and 1,200 ft from ground 

zero. 

A small, shallow crater measuring 16 ft across and 2.5 ft deep was formed underneath the 

container by the detonation of about 160 to 170 Ib of explosive. The measured pressure 

ranged between 11.4 to 14.0 psi at 30 ft, and 5.06 to 6.2 psi at 60 and 90 ft. 
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4. OVERALL RESULTS 

I /  

The locations where the debridfragments were found varied from test to test. In some 

tests, the debridfragments did not go beyond 300 ft from the point of detonation, but, in other 

tests, some debris/fragments were found beyond 600 ft. The kick-out data from these tests 

are given in Tables 3-1 1. The photographs of the recovered munitions/fragments and other 

debris are given in the Appendix. 
- 

The fragment density at any distance was computed on the basis of a worse case 

assumption. It was assumed that any fragment found in a sector at a distance greater than 

x ft from the origin could hit a standing person in that sector. The fragment density was 

computed as the number of fragments divided by the vertical area and multiplied by 600. 

That gave the fragment density per 600 f?. The fragment density for different explosive 

weights are given in Tables 12-1 7. 

The fragment density at different locations is calculated by using 30 degree sectors. 

When the mean density was computed, the sectors in which no fragments were found were 

excluded. The fragment density and distance were plotted for 25, 75, 160, and 500 Ib of 

explosive. These plots are shown in Figures 13 and 14. A major purpose of these tests was 

to determine the distance at which the fragment density falls below one fragment per 600 ft2. 

Without sandbags, this distance was 800 ft when 500 Ib of explosive were detonated. When 

75 Ib of explosive was detonated, this distance was between 700 and 800 ft (only sightly less 

than the figure for 500 Ib). With sandbags, and when 160 Ib of explosive were detonated, this 

distance was 600 ft. Thus, the sandbags appear to reduce the hazardous fragment distance. 

In some tests, the fire started a few minutes after the detonation and lasted for a few 
5 minutes, but, in other tests, the fire started and lasted for some time, then restarted and kept 

on burning for many hours. In Tests 2 and 3, the fragments and/or debris in the space 

between the containers burned for one to two hours. In Test 4, the fire lasted for more than 

two hours. In Tests 5, 7, and 8, the fragments and other munitions burned many hours. No 

appreciable fire was observed in Test 6. In Tests 9, 10 and 1 1, the fire lasted for less than 

one hour. 
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Several rounds (7.62-mn1, 5.56-mm, 50 cal, flares, grenades, etc.) were cooked-off as a 

result of fire or heat. Some of the live munitions were recovered in each test. From the 

recovered munitions, it was estimated that in each of the first four tests about 25 to 35 Ib of 

explosive was consumed during the detonation process. It is estimated that all 160 Ib of the 

explosive was expended in Test 6, because no explosive was recovered in this test. 

In Tests 2 and 3, the acceptor Conex was turnedfflipped over and caved in, thus 

sustaining some physical damage. No appreciable damage was done to the contents of the 

acceptor container. The acceptor Conex did not move or flip over in Tests 4, 5, and 6. Much 

of the blast was absorbed by the sandbag wall between the containers, thus, preventing the 

acceptor Container from sustaining much damage. The blast inside the donor Conex was so 

high that it created a 2- to 3-ftdeep crater underneath the donor Conex. 

5. SUMMARY AND CONCLUSIONS 

A series of tests were conducted to determine the fragment hazard distance when the 

explosive inside the donor Conex is deliberately or accidently detonated. First, three tests 

were conducted to determine the external debris and hazard distance, and to check whether 

the detonation of explosives in one container would detonate the explosives in the adjacent 

container. The next three tests were conducted with the containers sandbagged on three 

sides. The next two tests were conducted with the containers sandbagged on three sides and 

sandbag walls at the front, 15 ft from the containers. Lastly, three tests were conducted by 

detonating 75, 160, and 500 Ib of bare charge in donor containers without sandbags. 

Many fragments and debris were found beyond 300 ft in Tests I, 2, 3, 6, 9, 10 and 1 1. 

Fewer fragments and other debris were found beyond 300 ft in Tests 4,5, 7, and 8. Some 

fragments were found beyond 600 ft in Tests 6, 9, 10 and 11. A few metal fragments were 

also found between 900 and 1,155 ft in Tests 9, 10, and 1 1. 

t 

Detonation did not propagate to the adjacent container in any test even when the distance 

between the containers was decreased to 8 ft. The separation distance of 8 ft was selected 

because, at overseas bases, the containers were separated by a distance of greater than 6 ft. 
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Ammunition cook-off occured in all the tests. Sandbagging the containers decreased the 

fragment density at larger distances but it increased the cook-off and burning rate of the 

munitions and other debris near the location of the test. So, the probability of cook-off or 

burning of the munitions and other fragmentddebris is greater when the containers are 

sandbagged. 

The following conclusions can be derived from this study: 

Detonation of explosives in one container did not propagate to the explosives in an 

adjacent container when the separation distance was 8 ft (no test was conducted with smaller 

distance). 

Sandbagging the acceptor and the donor containers prevented the adjacent container and 

its contents from extensive physical or mechanical damage when the explosive in the donor 

Conex was accidently or deliberately detonated. 

Sandbagging the containers decreased the fragment density at large distances but 

increased the cook-off and burning rate of the munitions and other debris (close to the ground 

zero). The test data approximately support the existing explosive weight and distance curve. 
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Figure 1. A Conex Container (Left) and Ammunition in the Container (Riqht), Test 1. 
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Figure 2. Donor and Acceptor Containers (Left) and Ammunition in the Container (Riqht), Test 2. 



Figure 3. Mines with Prime-A-Cords (Left) and Other Ammunition in the Container (Right), Test 3. 



Figure 4. g ) o n o r t a i n e r s  Confined by Sandbag Walls. Front Side (Left) 
and Back Side (Right) of the Walls, Test 4. 
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Figure 5. s n o r  and Acceptor Cominers (Left) Confined by the Sandbaq Walls and 
muni t ion inside the Donor Container (Wisht), Test 5. 
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Figure 6. Donor and Acceptor Containers (Left) and Munitoins in the Donor Container (Right). 
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Figure 10. Ammunition in the Donor Container, Best 10. 
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BabUe 1. A Typical Basic Load of Ammunition Stored in a Conex C~nBai~ae~ 

@mu can .45 Ball and .50 Gal 3,460 Rds 
CUG, 5.56-rnm BaOO/Tracer MI 6 28,530 Rds 
CTGg 7.62-mm BaUO and Tracer Lined 9,390 Rds 
Grenade, Fragmeontation M67 495 Ea 
QPETL8dt3, SWOQkt? 175 Ea 
WMB, 66-mWO M72M (Mwffanzed) 15 Ea 
Mines, MISAQ 42 Ea 
File Destroyer, w 1 Ea 
Signal, Ullum Ground 260 Ea 
W i l k  Grenade, M42 218 Ea 
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Table 3. Csnex vest I 

U 

Zone A C D E F G w I J 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

1 -MF 

2-MF 10-SG 
29-RA42 
1 -MF 

1 -MF 1 -SB 
4-M42 
P -MF 

1 -MF 

27-M42 

1-MF 94442 
2-SG 

1 6-BA42 
8-SG 
1 -WF 

3-WF 1 -SG 

4-WF 1-WF 2-sa 

84-M42 
24-SG 
3580-58 
10-66 

25-88 
7-M42 
4 -MF 

4-SB 
2-M4% 

4-SQ 

5-SQ 
2-MF 

7-se 
4 -M42 

4-sa 

5-66 
4 7 - 4  
1 -MF 
4 -M42 

1 -FG 
58-SG 
2-M42 

1 -MF 

2-88 1-FDF 
1 4 4 2  1-SG 

3-WF 

5-80 2-FDF 
4-M42 7-SG 
2-WF I-MF 

6-SG 14-FDF 
5-SG 
1 -MF 

$-Mi= 

1 -MF 
4 -WF 

2-MF 
1 -WF 
2-FDF 

4 -FDF 

2-FDF 

8-FDF 

1 -MF 9-FG 
4 -66 
43-WPF 

408-762 
3-FG 

4 0-WPF 
45-FG 
200-762 

4-WP 4 -FG 
6-SG 2-WPF 
1 -FG 4 -WF 

1 -MF, 24808-762 
1 31 -FG, 203-WPF 

1 -MF 
5-FG 

5-FG 

12-FG 

2-WAF 
7-FG 
9 -WPF 

1 -FG 
1 -WPF 
5-WAF 

400-762 
1 -FG 

2-MF 
200-762 

1 -WF 

2-MF 
387-762 

4 -MF 

1 -MF 

1 -ME 

1 -MF 2-MF 

2 - 5 8 ~  

4-SG 2-50C 
3-MF 

1 -MF 
1 -WF 

1 -5OC 1 -WF 



TabOe 3. Gowew vest 1 (continued) 

MUNITION, msnwtx AND ANGLE DESIGNATION FOR CONEX TESTS 

0.50 
7.62-worn 
5.56-mm 
M42 Snobrnhawitiow 
Fuag Grenade 
Smoke Grenade 
WhiUe Signal Flare 
White Signal FUam 
PaPB 
5-M42 = ff ive rounds off M42 

Designation 
50 
762 
556 
M42 
FG 
SG 

WPF 
WPFP 

Designation 

FDF 
66 
MF 
WAIF 
B 
c 
B 

C/P 

Distance Besig natiQW Distance Designation 
0 -  6 O f t  0 60- 9oft 4 

80 - 120 %I 2 120 - 050 ft 3 
am - w o  R 4 am - aao R 5 
210 - 240 IM 6 240 - 290 IM 7 
270 - 300 A 8 >300 A 9 

~ ~~ ~~ 

Di sUance Designation DisUancs Designation 

0 - 30deg 
6 0 -  9Odeg 

120 - 150 deg 
180 - 210 deg 
240 - 298 dsg 
300 - 330 d@Q 
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Table 4. Conex Test 2 

d 

ZONE A C D E F G w I J L 

9 

8 

7 

6 

4 
4 

3 

2 

1 

0 

3-MF 

2-MF 

2-MF 

3-WAF 

3-MF 

1 -MF 
4 -WF 

1 -MF 

2-M42 
4 -WF 

2800-50, 
40442, 

1-MF 28-M42 

2-M42 644.42 
44x3 
2-WAF 

54442 
1 -MF 

1-M42 1-MF 
4-M42 

7-M42 

9-MJ12 

1 -SG 

1 -Mi= 1 -MF 
5-Ww42 

1-M42 1-MF 
2-W ?-M42 

26-M42 
1 -WF 

5-SG 
1 -FG 

6-M42 
22-SG 
4 -MF 

2-MF 
2-SG 

3-MF 

4 -MF 
4 -M42 
2-SG 

2-SG 

2-MF 

3-M42 
4-SG 

4 -MF 
4 -66P 
3-SG 
1 -M42 

5-SG 
3-8842 
4 -SG 

4 0-SG 
1-66 

1 -SG 

2-SG 

0 S G  

1 -66P 
1 -FG 
1 -WF 

1 -0ilF 
1 -SG 

4-SG 
4 -66P 

150-50, 4 1-66, 4 4 4-SG 
14%. 2-M42. 2-66P 

1 -MF 

4 -MF 

1 -66W 

4 -6SL 
3-556 
4 -WF 

4-SG 
1 -WF 

8-SG 

4 -MF 

1 -MF 

2-MF 

1 -66P 
2-FG 
3-MF 

8-FDF 

20-FDF 
4 -SG 
1 -M42 
1 -WPF 

4-MF 1-RAF 5-556 
92-FG 2-FG 

4-FG 76-556 
4-M42 4-FG 

1-RAF 820-556 
IB6P 1-FG 

1-66C 4-FG 1-MF 
48-556 
I -FG 

3-FG 200-556 

9-FG 1-MF 
1 -FG 
4 -WF 
4 5-556 

44-FG 1-MF 
24-556 
4 -WF 

4-WPF 8-FG 60-556 
1 -FG 

1-WPF 2-FG 49-556 
4-WF 2-WF I-MF 

4 -50 

1 -66W 

4 -M42 

5-556 

2-50 
38-556 

30-556 
4-50 
4 -FG 

I -MF 

1 -MF 

4 -MF 

1 -WF 

4-556 
I -50 
3-M42 
4 -MF 

2460-556, 200-762, 9-50 
216-WPF. 110-FG, 9-FDF 
2-SG. 4-MF 

9400-762, 221 40-556, 40-50 
13-M42, 3-FG, 8-MF, 5-WF 



Table 5. Conex vest 3 

ZONE A B C D E F G H I J K 1 

0 

8 

7 

6 

5 

4 

3 

2 

1 

0 

12-M42 
2-MF 
1 -SG 

1-MF 

2-MF 1-762C 
1-M42 
2-MF 

3MF 1-Y62C 
1 -762C 2-MF 

&MF 1 -762C 
1-WF 
3962C 

2-MF 2 4 4 2  
1-WF 

1-MF SM42 
1-9628 
1-MF 
3-WF 

2-MF 9M42 
9 W F  

1-WPFB, I-SG, ?-MF, 1-WF 
1-M42, 1-66, 3600-§O 

23-M42 
186 

84442 

14-M42 
9MF 

QM42 
1-MF 

SM42 
1-MF 

1-66P 
3M42 
1-MF 

5442 
PMF 

1-R11428 
24442 
1-MF 
4-WF 

19-M42 
1-WF 
1-MF 

2-1\1142 

1-M428 
9M42 
1-WF 
4MF 

4-50 
9M42 
SMF 

54442 
2-SG 
1 -MF 

2-SG 
2-w2 
1-WF 
1-MF 

2-M42 
BSG 

RSG 
34442 
1-WF 

0 3-SG 
S-9628 
2-WF 

1-M428 1-MF 
1-FDFP 

1-MF 

1-WPF 
1-MF 

1-WF 

1 -SG 2-WF 

1-SQ 1 -MF 
1-FDF 

1 -SO 1 1 -FDFP 
1 -WF 10-SG 

1-WPF 
1-WPFB 
1-WF 

32-WPF, 24-WPFB, 1-FDFP 
1-M42,159-SG, 3-66B,10-66 

1 -FDF 

1-FDF 1-MF 

1-FDFP 

1-WPFB 
1-FDFP 
1 -FG 

RFDF 
2-MF 
I -WF 

1-WF 

3-962 

15-FBFP 95WB 
4-WPF 1-FG 
2-MF 
1 -WF 

0-WPFB, 192-WPF, 58-FGB 
219762, 5-7628. 4-MF 

1 -MF 
1 -FG 

2-FG 
1 -66P 

2-FG 

1-5568 
3-Y62C 
1-962 

1-FG 
1-MF 

1-962 
1-5568 

14-FG 
1-7628 
2-5568 

1-FG 
2-WF 

2-FG 
1-962P 

2-FG 

1-MF 

2-MF 
1-FG 

3-762P 
3-556c 
1-556P 

1-5568 
1-WF 
4-5568 
2-9628 

1 -BOP 

1 -Y62P 
1-Y62C 

1-55sc 
1-556 
1-WF 

1-FG 
1-MF 

5-5568 
1-7628 
1-WF 

500-962, 21320-5568 
2460-556, 5059-7628 
43FGB, BFG, 3-WF 

8-MF 

9MF 

3-MF 

3-962C 
2-MF 
1-WF 

1-MF 

2-MF 
2-9626 
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Table 6. Gonex Test 4 

ZONE A e D E F I J 

Q 

I 

9 

6 

5 

4 

3 

2 

1 

0 

1-MF 
561 fl 
1B6WW 

%-xC 
85oP 

I-UF 
8-5ocP 
I-96%' 
l -5BC 

1 -5OP 
I-WPFC 
%-962P 

1-WF 
350P 
1-WPFP 
1-962P 
1-SSC 

PUF 
350P 
1-[\/142 
4-5oc 

1-MF 
13-5OPlC 
1-M42 
1-556c 
I-962C 
I-WF 

$-5XP 
3962C 
1-MF 
I-WF 

1-MF 
2-50P 

1 0-5OCP 
1 -5BP 
1-WPF 
1 -962P 

1-WPFP 
2-962PlC 
P-5OPIC 

2-108 
2-50C 
2-962P 

&5Oe 
1 -5OP 
1-WPFC 

850C 
5-SOP 
1-MF 
1-WPFC 
1-55sP 

850ClP 
1-M42 
5-962C 
1-WPFC 

3$-SG, 88G8, 1-WPF, 10-FG 
4-WPFB,61-FGB, &-MI42 
9-66. 1-66P 

1-MF 
450 R 

1-M42 
1-WPFC 
9-962P 

P50P 

3% 
850P 
2-962P 

7 - 5 x  
850P 
1-SG 
I-WPF 
1-962P 

3442 
1-SG 
I-5OCIP 
1-5543-3 
2-962P 

7-5oc 
I-WPFC 
I-50P 
Q556C 

1-M42 

1 -WPF 

M O P  
2-5SPIC 
1-WPFC 

%%E 
1 -SOP 
1-RW42C 
3-5333 

1-BSP 
1 -5oc 

2-5% 
2-50P 
1 - 5 S e  
1-WPF 

B5Oc 
2-508 
2-5SP 
1-5we 

1 -5OP 

1-50P 
1 -5ov 

850P 

P5oc 2 - r n  
1-SOP 1 -MF 
1-556P 1-762C 

2-5oc 1 -5oc 
'1-508 
1 d S P  
1-SGC 

4-50C 1-?62P 
1-50P 1 -m 
8762P 1-50P 
1-556P 

57-WPF, 25-W,3SG, SPA42 
1-66, I-FQ, &762C, 1-WF 
5555C. 1-M42C. 1-MF 

1-MF 

2-50ClP 
3-962C 
1 -MF 

3-56c 
1-50P 
1-962P 
1 -762C 

3 5 o c  
3-50P 
1 -762C 
1-MF 

1 -5oc 
1-M42 

350C 
1 -5OP 

950C 
3-50P 
I -962P 

90-WPF, $-FDFP, 2-M42 
rn-FG, 20-50, 18-SG 

3-5oc 
1-50P 

8-50C 
950P 
2-WPF 
1 -SG 

3-50C 
2-50P 
1 -962C 
1-WPFC 

1-MF 

350C 
1-762C 

3-50CIP 
1-556P 

BCiOClP 
1 -762C 
2-MF 

2-762C 
1-9628 
1 -5OC 
1-MF 
2-5BC 

7-50C 
3-50P 
1-WPF 
8762C 

13-!50C/P 
1 -762C 
1 -SG 
$4442 

1dOC 

1 -5OC 

7-50C 

1 -5OC 
1 -962C 
2-556C 
1 -SG 
1-MF 

5-50C 
1 -PA42 
1-762P 

98-FG. 33-WPF, 26-WPFB 
5-M42, 366, l@SG, 1-SGB 
19680-5568. 8000-7628 

1-MF 
369 fl 

4-5OC 
1-762P 

8 
%CIP 
1-MF 

5 - 5 s  

7-5oc 
1 -5OP 

1 -5oc 
1-WF 

3-M42 
2-50C 
1-66 
1 -SG 
1-WPF 



Table 7. Coflex vest 5 

ZONE A C E F I J L 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

5-5ocIP 

2-WPFP 
S50P 

2-5oc 
2-50P 
1-962C 

2-508 
2-5OCP 
1-WPF 

5-5OClP 
2-WPFP 

4-50P 
2-50C 
1-WPFP 

1-UF 
5-508 
1 -5OC 
1-WPFP 

4-555CIP 
S762CP 
16-WCP 
SWPFP 

%-WP 

2-5OCIP 
1 -?62C 
1-WPFP 

2-50P I-WPF 
2-WPF 
1-U42P 

1-WPF 1-668 

1-5%P %-5%CP 1-5OP 
3-60!’ PdOCIP 1-WPFP 
2-WPFP 2-WPFP 

1 -MI428 

2-55sc 1-5SP 1-WPFP 
IdOC 2-508 
CWPFP 1-WPFP 

I-M42CP 

3-5%C 1-5%C I-5OP 
2-508 1-50P 2-WPFP 
3-WPFP 1-962P 
1-M%2P 2-WPFP 

1-WPF 

2-50P 
1-M42CP 

1 -5OC 
1-962P 
2-WPFP 

2-962P 
1 -762C 
2-WPFP 

2-50C 
1-962P 
1-WPFP 
1-M42P 

1-WPF 

SWPF 

1-WPF 

1 -5OP 

1 -5OC 
1-7828 

1 -55sP 
1-9628 
1 -5OC 
1- 
WPFP 

2-5OClP 
1 - 5 s c  
2-9628 
1- 
WPFP 

1 -5OP 
1-962C 
1 -5OC 
1-?62P 

BMF, 25-556C, 5-556P, 12-50 
1 9 4-50C, 522-509, 6762C 
1-962P, 60-WPFBP, 2-M42B $-RA42P, %3WPFP 
2-M42P. 1-66BP 

2-50, S W ,  RWP, 1-556P 
4-5%C, 6-762P, 1 -SO, 

1-WPFP 

1 -5OP 

1 -5oc 

55OC 2-50C 
1-WPFP 

1dOP 1-50P 
1 -5OC 
SWPFP 

1-5sC 2-50C 
1-5OP SWPFP 
2-WC 
1-WPFP 

3-5OCIP 2-50P 
3-WPFP 2-WPFP 
1-RA42P 1-PA42P 

1 -5OP 
1 -5OC 
SWPFP 

1 -SOP 1 -5OP 
1-WPFP 1 -5OC 

S50C 1-SOP 1-50P 
1-M42P 2-50C 

2-556P 

2-5OP 35OClP 4-50C 
1-762C 1-555P 
1-WPFP 9-962C 

1-50P 4-50C 
SWPFP 1-5BC 
2-Rn42P 1-kl42CP 

1-50P 1-555P 2-50P 
550C 2-50P 4-50C 
2-WPFP 2-50C 2-556P 

2-WPFP 1-556c 
2-U42P 2-WPFP 

S50P 1-555C 5 5 0 8  
8-5OC 550C 7-50C 
SWPFP 2-WPFP S556C 
1-U42P 1-M42P 4-WPFP 

2-WPFP 

4-5OCIP 
1-9628 
2-WPFP 

4-50P 
2 - 5 s  

65OCP 
1 -5SP 
1 -962C 
2-WPF 

3-508 
S50C 
1-M42P 

9-5OCIP 
1-RA42P 
1-WPFP 

I-U42P 

1 -762C 
4-WPFP 
1 -DOOW 

19-5oCP 
2-556CIP 
1-WPFP 
2-M42P 

950CIP 

MOP, 21-50C, 1-762P 
13-WPFP. 3-RA42. 4-RA42P 

1-50, 10650C, 123-50C, 4-SG 
3-555. 5-556P. 71 -556C. 
1-762C, 5-762P, 80-WPFBP 
SPA42P. 5U42.8-RA42B 



ZONE A B C D E F 

4 1 -MF 9ABF 3ABF 1 ABF 1 S G  2-5g 
2ABF 1 23-50 93-762 2-WPF l-§OCB 1-WPF 
1 -SG 2-556 9550 1 S4-556 
30-5s 1 -MF 2-SG 4 6-762 
76-50 6-§O 

46-555 47-60 8-SG 2 4 6  I -SG 45g 
1-762CB 1 -762CB 488-50 2582-556 I -50P 
1 -SG 14-762 423-762 

4 -MF 1 1-50 

3 2 14-50 2ABF 6-ABF 3-ABF 3-WPF 5-WP F 

2 3 4 5-50 3-ABF 5-ABF 4ABF 520-956 95g 
2-556 1 §sa 295-962 2-SIP 2-50P 2-WPFP 
1 -762CB 2-762CB 530-50 823-556 2-762P 1-50 
2-ABF 3-93 2428762 3-WPF 1 -MF 

1 -SG 

4 97-50 4-ABF 2ABF 2-MF 9-MF 1 -ABF 
I -762P 5-762CB 4-SG 4 3-ABF 4 A B F  3-WPF 
4ABF 439-50 232-50 2mG762 9 -FDF 3-FDF 
4-MF 8 - W F  25-962 4 -86 2-WPF 4 146 

0 8-50 1 -SG 1 -MF 
3-WPF 1-762 
843-556 1 -5OCB 

948-5OCB. 281-50P, 24-762P M50CB, 6?-50P, 41 2-7628 
4-556B, 41-762, 56-962CB 5-50,443-762CB, 3025762 

47-WF, 6-MF O&ABF, 43-MF, 63-WF 

0 Q2-$6,13-%WF, 262-50 10661 -5S, 3-556P. 38-956CB 

3-556CCB. 1-556, 17ABF 52-WPF, %SG,93FDF 

33 



Table 8. Conex Test 6 (continued) 

ZONE A B C D E F G  w 1 J L 

9 

8 

9 

6 

5 

4 

3 

2 

1 

0 

1ABF 
54-50 
909-556 
13-FM 

1dBF 
673-6563 
19-50 
1-MF 

1-ABF 
21 7-558 
1-9628 
8-50 
1-MF 

208-656 
1 -SG 
3ABF 
51-50 
3MF 

2-ABF 
13-50P 
45-556 
57- 
50CB 

1ABF 
32-50P 
2-SG 
1-WPF 
13-MF 

35-50Q 
6-5OCB 
4-MF 

820-557 

1 -SG 
12-50 
3-762CB 
553-556 
1 -ABF 
1-MF 

10-50Op 
6-5OCB 
2-556 
2-MF 

2-UF 
2-SG 
25-50P 
4 - 5 s  
2-762 

2-ABF 
7-SG 
121-50 
10-%6 
7-762 
1-MF 

9-SG 
36-556 
13-762 
52-50 

6-ABF 
EABF 
160-50 
169-762 
2-556 

740-556 

1423-556 
550 
1-5ocB 

I-ABF 
I-WPF 
79-556 

81-556 
1-WPF 
1ABF 

2ABF 
1 -50Q 
1593-558 
1-5SP 

100-556 

109-556 
2-556CB 
1 -556P 

2-SG 
2-50P 
SM42F 
2-WPFP 
1-MF 

820-556 
1 -SG 
2M42P 

1-MF 
2-5OCB 
1 -SG 

2-5OCIP 
1 -SO 
1-50 
1-MF 

7-SG 

7-SG 

9-SG 

8-5OCB 

62-50CG 
2-50P 

9-50C 23-WCB 
1-50 

12-50CB 
1 -5OP 
2-50P 
2-50C 
2-WPFP 
2-M42P 

2-MF I-SQ 1-MF Q50CB 
10-SG 1-MF 3-50P 

1-MF 

2-50P 
51-mc 

4-50P 
7-50C B 

7-5OCB 

%50CB 
1-50 
1 -5OP 

1-50 
23-50CB 

17-50CB 
1 -5OP 
1 -MF 

22-50CB 

2-MF 
20-50CB 
2-50P 

30-50CB 
1 -MF 

13-50CB 
1-50 
1-MF 

EMF 

2-MF 
1 -5OP 
46-50CB 
1-50 

S50P 
6-50 
79-50CB 
2-MF 

7-5oP 
3-50 
99-50CB 
1-MF 

10-50 
12-5oP 
85-50CB 

7-50P 
5-50 
36-5OCB 

21-50CB 
1-50 
3-50P 
1 -SG 
1-MF 

15-SG, 1-ABF, 4-WPF 
3-50CB, 10-MF 

23-50P, 3-ABF, 52-5OCB 
45-50, 41-WPF, 16-SF, 4-MF - 
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Table 9. conex Test 7 

ZONE A B C E F w I J L 

Q 

I 

9 

6 

5 

4 

8 

2 

1 

8 

2-50P 

IO-FG 
2-WPFB 
&50P 
I-MF 

I-MF 
&FG 
I-WPFB 

9FG 
I2-50P 
5-5OC 

1-FG 
1-WPFB 

I-FO 
%58P,C 
2-MF 
I-WPF 

c F G  
&50C 
3-5OP 

44% 
$-BOP$ 
PY62P 

9 F G  
&BOP$ 
I-762P 

3-FG 

4-5w 
1 d S P  
4-5oP 

850C 
340P 
I -762C 

1-762C 
4-50C 
4-5oP 

13-50P,C 
I-WPFB 
1 -9628 

10-50Op,C 
2-762P,C 
I-FG 

4-5oP 

3-586 
4-50P 

3-50P 
1-7626: 

13-506: 
1 -5OP 
I-762C 
1-M42P 

5-50C 
2-762C 
7-5OP 

1 1-mC 
5-5oP 
1-WPFB 

850P 
2-50C 

2d0P 
1 -5oC 
1-M42 

1 -5% 

3-we 
1 -5oQ 

9506: 
4-5OP 

5-5oe 
2-BOP 

C5OC 
3-50Q 
I-WPF 

5-5m 
6-50Q 

550P 
1-5% 
2-WPFB 

1-50C 
2-MP 

4-5m 
1-WPF 

c 5 w  
1 -BOP 

1-5sc  
35m 
2-50P 

I-WF 

BWPF 
1-WPFB 

b5OC 
1-WPF 

850C 
1-WPF 

1 -5OP 
1-WPFB 

6-50C 
4dOP 

1-FG 

2-5oP C50P 
1-MF 

1 -5oP 
1 -5oC 

2-MF 
2-50P 
1-7628 

-FG 
-5OP 

-WPF 
-5OP 
-MF 

3-50C 4-50C 
I-WPF 2-50P 

1-762C 

95OP,C 2-50C 2-50P 
1-M42 1-MF 1 -762C 
1-WPF 2-762P 
BMF 4-50C 

1-WPF 4-5OP.C &50P,C 5-50C 
2-5m 5WPF 4-962P,C 1-762P 

1-556C 1-WPF 3-508 

4-50C 6-50P,C 1-50P 4-50P,C 
2-WPFB 4-WPFB 1-50C 1-962C 
8-WPF 1-WPF 1-M42 

3-WPFB 1-50C 5-5OP,C 9?-5OP,G 
4-5OC 1-WPF 1-WPF 4-762P,C 
3-5OP 144142 2-WPF 

3 BOXES?.62B, 2 BQXESS.BB, 5 BOXES50B, 75-SCYSGB 
I-FG. 38-l\A42.32-WPFBAwPF 

O-BOP,C 
5-?62P,C 
1-WPF 

2-50C 
350P 
1-WPFB 

1 -5OC 
1 -5OP 
1-MF 

SS-P,C 
1-962P 
1 -762C 

13-5oP,C 
3-WPFB 
1-wW42 

12-500$,c 
2-762 P , C 
2-WPF 



ITEM NO11 BEARIRE ( I  DISTAWCE 11 DESCAIPTIOWISIIE 
~1DEGIfflIW18ECII FEET (EL) ) I  1 

8/25/05 11 618.5 (188.5) IISUOKE GRENADE 
I I  I I  I 1  I 
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Table 40. Conex Best 9 (continued) 

37 



Table 11. Conex Best 10 

38 



I -  

Table 14. Conex Best I O (continued) 

7 1  9212l99 11 927.6 12F27) IIREPEA? OF S# 
7 2  11 3 / 5 5 / 5 1  I1 1084 (330.6) I I BUILDING FRAGMEMT- 9' BY 9' 

l -  

39 



T a b  12. Calculation of Fuagrnewt Density, Test 2 

N2 

30-60 
60-90 
90-1 20 

21 0-240 
240-270 
270-300 
30-60 
60-90 

21 0-240 
240-270 
60-90 
90-1 20 
21 0-240 
90-1 20 

300 
300 
300 
300 
300 
300 
340 
340 
340 
340 
360 
360 
360 

388 

628.32 
628.32 
628.32 
628.32 
628.32 
628.32 
712.1 0 
712.1 0 
712.10 
742.Q0 
753.98 
753.98 
753.98 
812.63 

I 
29 
29 
'I 
13 
7 
I 

29 
1 
I 

6 
5 
a 
5 

0.95 
27.69 
27.69 
0.95 

12.41 
6.68 
0.84 
24.43 
0.84 
0.84 
4.77 
3.98 
0.80 
3.69 

The following apply Po Tables 12 th~ough 18: 

R P Radial Distance fmm Ground Zero 

W = Assumed Weight E 8 f? 
N4 = No. of Actual Fragments Found in that Sector 

A = VeflPi~d Area OB the S@&P = (3.414 x W x W)/42 

N2 = Frgmgnt  Density = (600 x Nl)/A 

TabUe 13. CaUcuUationa off Fragment Denity, Test 4 

SeClOU R Distance A Mea N1 N2 

0-30 300 628.32 2 4 .91 
60-90 300 628.32 a 0.95 
330-360 300 628.32 a 0.95 

0-30 400 837.76 1 0.72 

60-90 400 837.76 Q 0.72 
0-30 56Q 1 ,a 74.96 1 0.51 

deg fi w2 
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Table 0 4. GaOcuPationa of Fragment Density, Best 6 (Sandbagged) 

Sector w Bis%awce A Area NQ N2 
tP degl w 

0-30 

30-60 

60-90 
20 0-240 
30-60 

30-60 
38-60 
30-60 

300 

300 
380 

300 

400 

580 

600 
673 

628.32 
628.32 
628.32 
628.32 
837.76 

1,047.20 
1,256.64 
1.409.53 

Q3 
13 
2 
1 
03 
40 

2 
a 

1 9.46 
1 1.46 

4.76 
0.95 
9.30 
5.73 
0.95 

0.43 

0-30 

270-380 
330-360 

8-30 
248-270 
298-300 
298-300 
290-300 

600 

680 

600 

900 

700 

908 
800 

905 

a ,256.64 
1,256.64 
a ,256.64 
a ,466.00 

Q ,468.00 
a ,466.00 

a ,696.20 
0,895.43 

6 

08 
6 

a 
4 

5 

2 

1 

2.87 
4.78 
2.89 

0.41 

0.41 

2.05 
0.68 
0.32 I .  

4% 



TabUe 16. Calculation of Fragment Density, Best 10 

0-30 
60-90 
2 1 0-240 
270-300 

0-30 
60-90 

21 0-240 
270-300 

0-30 
60-90 

1 80-24 0 
21 0-240 
270-300 
240-270 
300-330 
330-360 

0-30 
Q 80-21 0 
21 0-240 
240-270 
290300 
300-mo 
338-360 

600 
600 
600 
600 

700 
900 
700 
700 

800 
800 
880 
800 
800 
800 
800 
8064 

906) 
900 
900 
900 
980 
900 
900 

1,256.64 
1,256.64 
1,256.64 
1,256.64 

a ,466.00 
a ,466.00 
9,466.00 
1,466.00 

1 ,67620 
a ,678.20 
1 ,676.20 
D ,676.20 
1,676.20 
1,676.20 
1,676.28 
Q ,676.20 

Q ,885.70 
1,885.90 
1,885.70 
0,885.78 
a ,885.78 
1,885.90 
Q $85.90 

7 
9 

10 
45 

4 
4 
5 
9 

2 
2 
2 
3 
2 
2 
2 
1 

2 
2 
2 
2 
2 
Q 
11 

3 3 4  
4.30 
4.78 
9.1 6 

11 6 4  
1.64 
2.05 
3.68 

0 .?2 
0 .?2 
0.72 
a -07 
1.79 
8.92 
0 .72 
0.36 

0.64 
8.64 
0.64 
0.64 
0.64 
0 32 
8.32 
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Table 16. GaUcuBaUion OB Fragment Density, Best 4 6) (continued) 

a ,000 

a ,000 
1,880 

1,000 

ll,OOO 

1,000 

1,400 

a ,1 08 
1 ,a00 

1 ,I 55 

w o o  

2,095.20 
2,095.28 
2,09520 
2,09520 
2,095.20 
2,095.20 
2,303.84 
2,3 03.84 
2,383.84 
2,303. 
2/40 9.03 

1 

a 
a 
a 
ll 
a 
1 

a 
a 
1 

0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.26 
0 2 6  

0.26 

0.26 
0.25 

43 



BabUe 1 7. Calculation of ff ragmen8 Density, Best 4 1 

w Distance A Area NS N2 
8a2 Sedor 

90-1 20 300 628.32 4 3.82 
2 7 0 - 3 0 0 300 628.32 5 4.78 
300-330 300 628.32 4 3.82 
330-360 3QQ 628.32 4 3.82 

90- a 20 400 837.87 4 2.86 
270-300 400 837.87 5 3.58 
3 00 -33 0 400 837.87 4 2.86 
330-360 400 837.87 4 2.86 

90-1 20 508 1 ,047.33 3 1.72 
270-300 500 a ,047.33 4 2.29 
300-3240 580 1,04?.33 2 1.15 
330-2480 500 1 904?.33 2 1.15 

90-1 20 680 9,256.40 2 0.96 
290-300 600 1,256.40 4 1.91 
30o-mo 600 1,256.40 a 0.48 
330-360 600 1,256.40 2 0.96 

2 70 -30 0 700 1,466.00 1 0.41 
3 0033 0 900 1 ,466.00 I 0.41 
330-360 700 1 ,466.80 Q 0.4Q 

60-90 880 1,676.20 1 0.36 
278-300 800 a ,696.20 a 0 3 6  
330-360 800 a ,676.20 1 0.36 

60-90 980 a ,885.70 a 0.32 

60-98 1 ,000 2,095.20 a 0.29 

60-90 1,100 2,383.84 1 0.26 

deg w - 
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Figure A-1. Test 1. (a) File Destroyer, Conex, and Smoke Grenades; (b) Conex and Smoke Grenades; (c)  Fraq. Grenades; 
and (d) Smoke Grenades, M42 Submunition, 66-mm Rockets. 
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Figure A-2. Test 1. (a) Flares, Frag. Grenades, and 7.62 mm; (b) Container and Smoke Grenades: (e) Conex Part; 
and (d) Flares, 7.62-mm, Grenades and a Part of a Rocket. 



Figure A-3. Test 2. (a) Acceptor Conex: (b) 7.62-rnm, 50 Cat. Fraq. Grenades: (c) Smoke Grenades; and (d) 66-mm Rocket. 



Figure A-4. Test 2. (a) 66-mm Rockets and Smoke Grenades; (b) Fraa. Grenades: (c) Smoke Grenades; and (d) 5.56 mm. 



e -- 

Figure A-5. Test 2. (a) Left Side, (b) Front Side, and (c) Back Side of Acceptor Conex; and 
/d) Acceptor Conex and Munition from Donor Conex. 
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Figure A-6. Test 3. (a) Bottom of the Donor Conex; (b) Signal Flares: (c) Mixed Munitions from Donor Conex; 
and (d) M42 Submunition. 



Figure A-7. Test 4. (a) Overall View After the Test; (b) Acceptor Conex; and (c) Bottom Part of the Donor Conex. 
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Figure A-8. Test 4. (a) 66-mm Rockets; (b) Sisnal Flares; (c) Rocket Parts, 50 Cal, and 7.62 mm; 
and (d) 50 Cal and M42. 
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Figure A-9. Test 5. (a) Donor Conex; (b,c) Front Side of Donor and Acceptor Conexes; and (d) Munition from Acceptor Cortex. 
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Figure A-10. Test 5. (a) 5.56-mm Ammunition; (b) Burned Munition; (c) Fragment Grenades: and (d) Smoke Grenades. 
All Burned Inside the Donor Conex. 
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Figure A-1 1. Test 6. (a) 5.56 rnrn, 50 Cal, and 7.62 rnrn; (b) Conex Fraqment; (c) Ammo Box: and (d) Smoke Grenades, 
50 Cal and 5.56 mm at 240 - 270 ft. 



Figure A-12. Test 6. (a) 50 Cal; Ib) 50 Cal Cases; and (c) 5.56 m m  and 50 Cal at 270 - 300 ft. 
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Figure A-13. Test 7. (a), (b), (c), and (d) Conex Part. Ammo Boxes, Mixed Munition, and Conex Part at Ground Zero. 



Figure A-14. Test 7. (a), (b), (c), and (d) Overall View of the Post-Test Site. 



Figure A-15. Test 7. (a) Grenades and Flare Between 180 and 210 ft; (b) Grenades and 50 Cal Between 
210 ft and 240 ft; (c) and (d) Grenades, Flare and Conex Part Between 240 ft and 270 ft. 
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Figure A-16. Test 7. (a) Flare, 50 Cal and Grenades: (b) and (d) Conex Parts; (c) 50 Cal Between 270 ft and 300 ft. 



Figure A-17. Test 9. (a) Assorted Munitions at Ground Zero; (b) Smoke Grenades 
Between 60 ft and 90 ft. 
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Figure A-18. Test 9. (a) Smoke Grenades and 50 Cal Between 60 ft and 90 ft; (b) Smoke 
Grenades Between 120 ft and 150 ft. 
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Figure A-19. Test 9. (a) Conex Part Between 300 ft and 400 ft; (b) Conex Part and 
Smoke Grenades Between 500 ft and 600 ft. 
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Figure A-20. Test 10 (a) Small Caliber at 1,000 ft; (b) Smoke Grenade at 1.1 00 ft. 
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Figure A-21. Test 10. (a) and (b) Conex Parts and Small Caliber Munition Between 
500 ft and 600 ft. 
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Figure A-22. Test IO. (a) Conex Part Between 300 ft and 400 ft; (b) Conex Part Between 
400 ft and 500 ft. 
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Figure A-23. Test 10. (a) Small Caliber at 700 ft; (bl Smoke Grenade at 900 ft. 
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Figure A-24. Test 11. (a) and (b) Conex Part and Grenades Between 400 ft and 500 ft; (c) and (d) Conex Part, 
Flares and Grenades Between 500 ft and 600 ft. 
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Figure A-25. Test 11. (a) and (b) Conex Part, Flares and Grenades Between 600 ft and 700 ft; (c) Conex Part and Grenades 
Between 700 ft and 800 ft; and (d) Conex Part Between 800 ft and 900 ft. 
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Figure A-26. Test 1 1. (a) and (b) Link Fencing and Grenades Between 900 ft and 1,000 ft; (c) Link Fencinq 
Between 1,100 and 1,200 ft; and (d) Conex Part Between 270 ft and 300 ft. 
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